The present study provides a vegetation analysis and species distribution at 50 sites, emphasizing the environmental factors that affect species distribution. A total of 74 plant species belonging to 67 genera and related to 23 families of vascular plants are recorded. Asteraceae, Poaceae, Chenopodiaceae, Brassicaceae, Fabaceae and Zygophyllaceae are the largest families, and therophytes ( 
Introduction
The vegetation in Egyptian desert is the most important and characteristic type of natural plant life. Only about 4% of Egypt's total area is agricultural land and this area has one of the highest population densities in the world. It has been seen from this perspective; reclamation of the desert appears "natural", almost inevitable regarding the population growth and the increased congestion in the old lands which are the lands in the Nile Valley and the Nile Delta [1] .
Coastal areas are usually rich in their natural resources that provide great opportunities for economic activities, especially resource-based economic activities such as agriculture, fisheries, tourism, oil and gas production, and maritime transport that tends to locate in these areas [2] [3] .
The richest part of Egypt in its floristic composition is the Western Mediterranean coastal belt. This is due to its relatively high rainfall. The number of species in this strip represent about 50% of the total Egyptian flora which is determined to be about 2000 [4] , about 2080 species [5] , 2094 species by Boulos [6] . Boulos [7] recorded 2125 species among which 50 species are cultivated. Most of these species are therophytes that appears during the rainy season, giving the coastal belt a temporary showy grassland desert. Vegetation is too sparse to allow meaningful socio-economic activity. Thus, the small number of population in the neighborhood is nomadic, supported economically by breeding and grazing small herds, camels in particular. The environmental effects on vegetation changes are important for both of local and regional management proposes [8] .
Egypt's desert is the Sahara, which stretches across much of northern Africa. The few plants that have adapted to the Sahara rely on water retention and protection from animals in the form of spines or toxins. Although the Sahara encompasses multiple countries, certain plants are found only around Egypt and have had important uses or symbolic meanings [9] .
Asteraceae (Compositae) is one of the largest families of flowering plants occurring commonly in the world particularly in semiarid region of the tropics and subtropics with about 1600 genera and 25000 species in the world. In the flora of Egypt, Asteraceae is well represented by 92 genera and 226 species. The most members are evergreen shrubs or subshrubs or perennial rhizomatous herbs; biennial and annual herbs are also frequent [10] . On the other hand, Boulos [11] reported that in Egypt, Asteraceae is represented by about 228 species in 98 genera.
The genus Achillea comprises more than 120 species. It is a perennial herb of the family Asteraceae, leaves alternate, pinnatisect, lobed, rarely entire. Achillea fragrantissima (Forssk) Sch. Bip. White-woolly strongly aromatic low shrub, 40 -80 cm. Old stems woody, much-branched from the base, flowering branches numerous, herbaceous, terete, rigid, densely woolly. Achillea santolina L. Greyish-woolly perennial herb, 10 -30 cm, stems branched, erect or ascending. It occurs in the oases of western desert, the Mediterranean coastal strip, deserts and Sinai Peninsula [10] . The present study aims to investigate relationship between soil variables and wild communities of Achillea fragrantissima and Achillea santolina in the inland and coastal desert of Egypt.
Study Area
Mariut coast (The western section) extends from Sallum to Abu Qir for about 550 km (Figure 1) . It is described as a thin strip of land parallel to the Mediterranean Sea that widens or narrows according to the position of its southern boundary -the Western Desert Plateau. From sea landward, its average north-south width is about 20 km and it is bordered by Lake Mariut on the east. The Eastern Desert of Egypt occupies the area extending from the Nile Valley eastward to the Gulf of Suez and the Red Sea. Wadi Hagul is found in the northern part of the Galala Desert (Eastern Desert) of Egypt which extends east of the Nile Delta. On the other hand, Wadi Hagul is found in the valley depression between Gebel Ataqa to the north and the Kahaliya ridge to the south. The channels of this wadi extend for about 35 Km and collects drainage on both sides as well as debouch into the Gluf of Suez. It is described by local physiographic variations and physiognomic heterogeneity [8] .
The bioclimatic map of UNESCO/FAO [12] showed that The Mediterranean coastal land of Egypt belongs to the dry arid climatic. The annual mean maximum temperatures range between 25.3˚C and 23.8˚C and the annual mean minimum between 13.3˚C and 15.1˚C. The mean relative humidities are: 67% -74% and 59% -71% in summer and winter respectively [13] . Rainfall occurs during the October-March period (60% or more); summer is normally dry. The maximum amount falls during either January or December up to 120.8 mm. On the other hand, the climate of the Red Sea coastal land (Wadi Hagul) of Egypt is arid. Temperature is high and ranges between 14˚C and 21.7˚C in winter and 23.1˚C -46.1˚C in summer. Relative humidity ranges from 43% in summer to 65% in winter. The mean annual rainfall ranges from 25 mm in Suez to 3.4 mm in Qusseir. The main amount of rain occurs in winter and summer is, in general, rainless. Variability of annual rainfall is not unusual (55 -56 mm) [14] [15].
Materials and Methods

Vegetation Analysis
Fifty stands (area = 10 × 10 m each) have been selected for sampling vegetation during 2014 as follows: 20 stands in Western Mediterranean coastal belt and 30 in inland desert (Wadi Hagul) of Egypt. In each stand, the annual and perennial species were listed. The nomenclature, identification and floristic categories of plant species were according to Tackholm [5] and up to date by Boulos [7] . Life forms were identified according to the scheme of Raunkiaer [16] .
Measuring the density of each plant species was carried out by counting randomly the number of individuals of the species [17] . The plant cover of each species in the studied stands was determined by using the line intercept method according to Canfield [18] . Relative values of cover and density were calculated and estimate of its importance value (IV = 200) for each plant species in each stand.
Absolute density of each species Relative density 100 Total absolute density of all species = × Absolute coverage of a species Relative cover 100 Total absolute coverage of all species = ×
Soil Analysis
Three soil samples (0 -30 cm) were collected from each stand. The soil samples were pooled together to form one composite sample. They were spread, air dried, sieved (2 mm sieves) and finally packed in plastic bags to be ready for analysis. Physical and chemical analyses of soil samples were carried out according to Piper [19] , Jackson [20] and Allen et al. [21] .
Data Treatment
The classification technique used were the Two Way Indicator Species Analysis (TWINSPAN) and Detrended Correspondence Analysis (DCA) applied for the classification of stands into groups and ordinate stands in twodimensional space based on the importance values of species [22] . The relation between the vegetation and soil gradients was assessed using Canonical Correspondence Analysis (CCA) [23] [24] . Data of the soil variables of the vegetation groups identified by TWINSPAN were compared by one-way ANOVA.
Results
Floristic Composition
The recorded plant species (74) in the present study belonging to 67 genera and related to 23 families, are classified into three major groups as follows: 42 perennials (56.75%), 31 annuals (41.89%) and one species biennials (1.35%) ( Table 1 ). The highest number of species (57) is recorded in the inland desert representing about (77.03%) of the total recorded species and the coastal desert is represented by 27 species (36.49%). Table 1 showed that, the family Asteraceae (17 species), Poaceae (9 species), Chenopodiaceae (7 species), Brassicaceae (5 species), Fabaceae (5 species) and Zygophyllaceae (5 species) are represented collectively by 48 species (64.86% of the total number of the recorded species). According to Raunkiaer [16] , the species are grouped under six types (Figure 2(a) ) as follow: Therophytes (31 species = 41.33%), Chamaephytes (18 species = 25.33%), Hemicryptophytes (14 species = 17.33%), Phanerophytes (8 species = 10.67%), Geophytes (3 species = 4.00%) and Helophytes (one species = 1.33%).
Chorological analysis of the study area revealed that, 23 species (31.08%) of the total recorded species are Saharo-Sindian. Twenty five species are Mediterranean taxa. It has been also found that, 5 species (6.76%) are Cosmopolitan, 8 species each (10.81%) are Saharo-Sindian and Sudano-Zambezian as well as Irano-Turanian and Saharo-Sindian. Pantropical, Polaeotropical, Neotropical and Sudano-Zambezian are represented by one species each (Figure 2(b) ).
In the present study, the most common perennial species associated with Achillea fragrantissima communities are: Launaea nudicaulis, Lycium shawii, Artemisia judaica, Crotalaria aegyptiaca, Deverra tortuosa, Diplotaxis harra, Fagonia mollis, Farsetia aegyptia, Gypsophila capillaris and Haloxylon salicornicum. While, the most common perennial species associated with Achillea santolina are: Echinops spinosus, Launaea nudicaulis, Lycium shawii, Atractylis carduus, Convolvulus arvensis, Cynanchum acutum, Fagonia cretica.
Classification of Stands
The application of TWINSPAN classification based on the importance values of 74 plant species recorded in 50 sampled stands representing different habitat types of the study area, led to the recognition of four vegetation groups ( Figure 3 and Table 1 ) and the soil variables are presented in Table 2 .
Group A comprises 14 stands dominated by Achillea santolina which has the highest importance value of this group (IV = 42.11). The other important species which attain relatively high IV are: Cynanchum acutum 
Ordination of Stands
The ordination of stands in the different habitats of the study area, given by Detrended Correspondence Analysis (DCA) is demonstrated in Figure 4 . The DCA ordination of stands is shown on the plane of the first and second DCA axes. It is obvious that, the groups of vegetation obtained by TWINSPAN classification are remarkably distinguishable and having a clear pattern of segregation on the ordination plane.
Groups A and B dominated by Achillea santolina are separated at the right side of the DCA diagram and showed also superimposed intercept. On the other hand, group C codominated by Zygophyllum coccinum and Launaea spinosa is separated at the middle part of the DCA diagram. Group D dominated by Leptadenia pyrotechnica is obviously separated at the upper left side of the DCA diagram.
Vegetation-Soil Relationships
The variation in soil factors of the four vegetation groups of stands resulting from TWINSPAN classification indicated considerable variations in the edaphic factors among the stands of the different groups ( Table 2) . Electrical conductivity, pH, sulphates, bicarbonate, cations (K + , Na + , Ca ++ and Mg ++ ) and PAR showed significant correlations (P < 0.05) among vegetation groups. The highest percentage of coarse fractions (sand = 94.26%) was obtained in group A, but the highest percentage of silt (10.76%) and clay (1.43%) fraction were obtained in group C. Vegetation groups C and D showed higher values of electrical conductivity (383.37 and 545.25 μmohs/cm, respectively) than in groups A and B (297.38 and 222.50 μmohs/cm, respectively). Also, the percentages of sulphates and bicarbonate were relatively higher in groups A and B (0.64%, 0.68% and 1.27%, 3.53%, respectively) as compared with groups C and D (0.26%, 0.33% and 1.22%, 0.61%, respectively). pH was higher in groups A and B (8.45 each) than in groups C and D (8.0 each). Vegetation groups A and B showed values of cations and PAR which were higher than in groups C and D.
Correlations of edaphic variables with the importance values of the dominant and abundant species are shown in Table 3 . It has been found that, some soil variables are positively correlated with plant species such as Achillea fragrantissima correlated significantly with silt (r = 0.392) and carbonate calcium (r = 0.415). Achillea santolina showed high (r = 0.375, 0.403, 0.633, 0.629, 0.758, 0.568, 0.753, 0.661, 0.745 and 0.814) significant correlations with sand, organic carbon, pH, SO 4 , HCO 3 , Na, K, Ca, Mg and PAR, respectively. Cynodon dactylon and Cynanchum acutum were correlated significantly with all edaphic factors except soil texture, porosity, WHC, organic carbon, electrical conductivity and chloride. Calcium carbonate and electrical conductivity were correlated significantly with Zygophyllum coccinum (r = 0.575) and Tamarix aphylla (r = 0.393). On the other hand, it has been also found that, some soil variables such as clay, porosity, WHC, CO 3 and SAR have negative correlated or no correlation with plant species. The correlation between vegetation and soil variables is indicated on the ordination diagram produced by Canonical Correspondence Analysis (CCA) of the biplot of species and environmental variables. As shown in Figure 5 , the electrical conductivity, sulphate, calcium carbonate, pH, potassium adsorption ratio (PAR), cations, carbonate and bicarbonates were the most effective soil variables which have high significant correlations with the first and second axes. In the upper right side of CCA diagram, the important species (Emex spinosa, Lycium shawii, Bassia indica, Mesembryanthemum nodiflorum and Cynodon dactylon) in group B and Zilla spinosa which was important species in group C were collectively showed a close relationship with sand, cations, sulphate and PAR. While, in the upper left side of the diagram Zygophyllum coccinum which was codominant species in group C, the dominant species (Lavandula coronopifolia) and the important species (Tamarix aphylla, Leptadenia pyrotechnica and Achillea fragrantissima) in group D showed a close relationships with WHC, EC and chlorides. In the lower right side, Avena fatua, Convolvulus arvensis Cynanchum acutum which were important species in group A, Echinops spinosus which was important species in groups B and C showed a close relationship with HCO 3 , pH and organic carbon. In the lower left side, Achillea santolina (dominant species in group A and B), Launaea spinosa (the codominant species in group C), Ochradenus baccatus and Retama raetam (important species in group C) showed close relationships with silt, clay, carbonate and CaCO 3 .
Discussion
Achillea (common name, yarrow) is a group of flowering plants in the family Asteraceae described as a genus by Linnaeus in 1753. The genus is native primarily to Europe, temperate areas of Asia, and North America. Achillea grows well in almost any soil type, tolerant of drought, wind and heat. In Egypt occurs in the Oases of western desert, the Mediterranean coastal strip, deserts and Sinai Peninsula [11] .
The present study aims at throwing light on investigating the ecological features of two selected species of genus Achillea in family Asteraceae namely, Achillea fragrantissima and A. santolina. The natural plant cover of this study was composed of 74 plant species belonging to 67 genera and related to 23 families. In the Western Mediterranean coast, 27 species are recorded (15 perennials (20.27%) and 12 annuals (16.21%)).Similar results were reported in other studies by Ayyad and El-Bayyoumy [25] on the sand dunes of the Western Mediterranean coast and Zahran et al. [26] on vegetation-soil relationship in Sidi Abd El-Rahman coastal lands, while this number is lower than those reported by El-Kady et al. [27] on vegetation of the north-west part of the Nile Delta.
Mashaly [28] stated that after 34 years of Kassas and Zahran [14] , there are no fundamental changes neither in Family Asteraceae, Poaceae, Chenopodiaceae, Brassicaceae, Fabaceae and Zygophyllaceae are represented collectively by 48 species (64.86% of the total number of the recorded species). These leading families were reported to be the most frequent in the desert in other investigations by El-Amier et al. [33] , Salama et al. [31] and El-Amier et al. [34] .
The dominance of perennials (56.75% of total recorded species) may be related to the nature of the habitat types in the present study in which the reproductive capacity, ecological, morphological and genetic plasticity are the limiting factors [35] . The high contribution of annuals (41.89% of total recorded species) can be attributed to time of study (April-May 2014) and short life cycle that enables them to resist the instability of the agro-ecosystem [36] .
It is worth noting that, the species composition of the studied Western Mediterranean coast varied considerably from the Wadi Hagul (Eastern Desert). This may be attributed mainly to the differences in the nature of soil sediments. The floristic elements of the Western Mediterranean coastal belt enjoy better climatic conditions than those of the other parts of Egypt [37] .
Twenty five of the total recorded species are Mediterranean taxa (pluri-, bi-and monoregional). Saharo-Sindian chorotypes, either pure or penetrated into other regions, comprised 47 species (63.51%) of the total recorded flora. This may reflect the effect of both Mediterranean and Saharo-Sindian chorotypes in the flora of the study area. The presence of the different chorological elements in the study area is believed to be a reflection of intense climatic changes and/or the degradation of the Mediterranean ecosystem which facilitated the invasion of some floristic elements from the adjacent regions [38] . Similar results were reported in other studies [15] [33] [34] [39] .
The classification and ordination analyses split the vegetation based on indicator species and their correlation to edaphic factors [39] . The vegetation structure associated with genus Achillea is distinguished by TWINSPAN into four groups. Groups A and B were dominated by Achillea santolina, group C was codominated by Zygophyllm coccinum and Launaea spinosa and group D was dominated by Leptadenia pyrotechnica. Groups A and B may represent the vegetation types of the Western Mediterranean coast of Egypt, while groups C and D may represent the WadiHagul. The identified vegetation groups in the present study were obviously similar to those investigated by Mashaly [28] , Abd El-Ghani et al. [39] , Zahran et al. [26] , Salama et al. [31] and El-Amier et al. [33] [34] .
The applying of DCA ordination in the sampled stands in the present study demonstrated that, the four vegetation groups derived by TWINSPAN classification are located on the positive side on the first and second ordination axes. It's obvious that, groups A and B were superimposed at the right side of the diagram, whereas the two remaining groups C and D were separated but at the left side of the diagram. The obtained results concerning the DCA ordination in the present investigation were in harmony with the studies of Ramez [40] and Alghanoudi [41] .
In the present study linear correlation of soil variables with the importance values of some dominant species indicates significant associations between the floristic composition of the studied area and the edaphic factors such as electrical conductivity, pH, sulphates, bicarbonate, cations (Na + , K + , Ca ++ and Mg ++ ) and PAR. Moreover, the application of Canoncal Correspondence Analysis (CCA-biplot) between the position of vegetation groups on the ordination planes and soil variables of their stands indicated that, the most important soil factors affecting the distribution of vegetation in the studied areas were: the electrical conductivity, sulphate, pH, calcium carbonate, potassium adsorption ratio (PAR), cations, carbonate and bicarbonates. These results agreed more or less with those investigated by Galal and Fawzy [42] , Salama et al. [31] , El-Amier and Abdulkader [32] .
Conclusion
From the present work, it could be concluded that the natural cover of the studied areas was composed of 74 species belonging to 67 genera and related to 23 families. No doubt that the natural vegetation of the Mediterranean coast is changed and suffers from agriculture, urban expansion sand exposed to serious erosion, is of vital importance. Recently, Wadi Hagul (North Galala Desert) is exposed to various factors such as cement factories, mining and the new prepared road which affected its vegetation structure. Therefore, the natural status of the studied area being conservation is of vital importance.
